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THE MAILING DATE OF THIS COMMUNICATION. 
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DETAILED ACTION 



Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for 
the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed in the 
United States before the invention by the applicant for patent or (2) a patent granted on an application for patent by 
another filed in the United States before the invention by the applicant for patent, except that an international 
application filed under the treaty defined in section 351(a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international application designated the United States and was 
published under Article 21(2) of such treaty in the English language. 

Claims 13-15 are rejected under 35 U.S.C. 102(e) as being anticipated by Yoshimura et aL As to 
claim 13, Yoshimura et al., Figure 35, viewed rotated 180°, (col. 35 line 54-67 and col. 36, lines 1-7) 
discloses an apparatus comprising: means for receiving input optical signals from an input waveguide 
(324a) on a motherboard (320a), with a photodetector package (328) mounted to a lower surface of a 
substrate (320b) residing above the motherboard, means for converting the input optical signals to input 
electrical signals (328); means for processing the input electrical signals with a first IC chip (352) mounted 
to the substrate, thereby forming output electrical signals; means for converting the output electrical 
signals to output optical signals via a light-emitting package (326) mounted to the lower surface of the 
substrate and coupled to an output waveguide, also (324a), to carry the output optical signals; and means 
for providing power to the first IC chip, the light-emitting. package, and the photodetector package through 
the motherboard, embodied as traces (330) and vias(333) and arranged between the motherboard and 
the substrate. 

As to claim 14, Yoshimura et al, Figure 35, discloses means for generating the input optical 
signals with a second IC chip (351 ) mounted to the motherboard, by the combination of substrate (320b) 
and conductive film (302), and optically coupled to the input waveguide, by the light emitter device (326). 

As to claim 15, Yoshimura et al., Figure 37-3, discloses an additional embodiment which includes 
means for coupling the output optical signals (from (333)) to the output waveguide (324a) and receiving 
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output optical signals with a third IC chip (3xx) (col. 37, line 28) mounted to the motherboard and optically 
coupled to the output waveguide. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
1 02 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 1-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yoshimura et al. in 
view of Tarui. As to claim 1, Yoshimura et al., Figure 35, viewed rotated 180°, (col. 35 line 54-67 and col. 
36, lines 1-7) discloses an apparatus used in a method comprising: receiving input optical signals from an 
input waveguide (324a) on a motherboard (320a), with a photodetector package (328) mounted to a lower 
surface of a substrate (320b) residing above the motherboard, converting the input optical signals to input 
electrical signals (328); processing the input electrical signals with a first IC chip (352) mounted to the 
substrate, thereby forming output electrical signals; converting the output electrical signals to output 
optical signals via a light-emitting package (326) mounted to the lower surface of the substrate and 
coupled to an output waveguide, also (324a), to carry the output optical signals; and providing power to 
the first IC chip, the light-emitting package, and the photodetector package through the motherboard, 
embodied as traces (330) and vias(333) and arranged between the motherboard and the substrate. 
Yoshimura et al. does not disclose expressly a capacitive DC shunt coupling motherboard to substrate. 
Tarui, Figure 5, discloses DC shunt capacitors (2a, 2b, 8a, 8b, 10a and 10b) formed in a high frequency 
switch. At the time of invention, it would have been obvious to a person of ordinary skill in the art to use 
DC shunt capacitors to couple motherboard to substrate. The motivation for doing so would have been to 
isolate the motherboard from the substrate, consistent with applicants background information disclosing 
the need for decoupling capacitors in order to increase the noise immunity of high-power circuits, such as 
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CPU's, while still providing for power delivery. Therefore, it would have been obvious to combine Tarui 
with Yoshimura et al. to obtain the invention as specified in claim 1. 

As to claim 2, Yoshimura et al, Figure 35, discloses generating the input optical signals with a 
second IC chip (351) mounted to the motherboard, by the combination of substrate (320b) and conductive 
film (302), and optically coupled to the input waveguide, by the light emitter device (326). 

As to claim 3, Yoshimura et al., Figure 37-3, discloses an additional embodiment which includes 
coupling the output optical signals (from (333)) to the output waveguide (324a) and receiving output 
optical signals with a third IC chip (3xx) (col. 37, line 28) mounted to the motherboard and optically 
coupled to the output waveguide. 

As to claims 4 and 5, Yoshimura et al., col. 38, lines 12-20, discloses an array of light-emitting 
devices which may be coupled to amplifier-integrated photodetectors. 

As to claim 6, Yoshimura et al., col. 38, line 12, discloses a light-emitting VCSEL device. 
Yoshimura et al., col. 38, lines 15-16, further discloses that a single VCSEL is illustrated for simplicity, and 
that a plurality of such devices, which is within the scope of an array, are typically used in devices. 

As to claim 7, Yoshimura et al, Figure 6 and col. 10, line 42, discloses an alternative embodiment 
in which a VCSEL may be replaced by a light-emitting diode (LED) array. 

As to claim 8, Yoshimura et al, Figure 6 and col. 10, line 42, discloses an alternative embodiment 
in which a VCSEL may be replaced by a laser diode array. 

As to claim 9, Yoshimura et al., Figure 69, and col. 49, line 57, discloses an additional 
embodiment comprising a microlens array (51 1) between the light-emitting device (506) and the light- 
detecting device (508). 

Claims 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yoshimura et al. in 
view of Tarui. As to claim 10, Yoshimura et al., Figure 35, viewed rotated 180°, (col. 35 line 54-67 and 
col. 36, lines 1-7) discloses a method comprising electrically coupling a first IC chip (351), a light-emitting 
package (326) and a photodetector package (328) to respective sets of contact-receiving members, 
embodied as pads, of a substrate, the combination of layers (320b) and (350). Yoshimura et al. does not 
disclose expressly a capacitive DC shunt coupling a motherboard to the substrate. Tarui, Figure 5, 
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discloses DC shunt capacitors (2a, 2b, 8a, 8b, 10a and 10b) formed in a high frequency switch. At the 
time of invention, it would have been obvious to a person of ordinary skill in the art to use DC shunt 
capacitors to couple motherboard to substrate. The motivation for doing so would have been to isolate 
the motherboard from the substrate, consistent with applicants background information disclosing the 
need for decoupling capacitors in order to increase the noise immunity of high-power circuits, such as 
CPU's, while still providing for power delivery. Therefore, it would have been obvious to combine Tarui 
with Yoshimura et al. to obtain the invention as specified in claim 10. 

As to claim 11, Yoshimura et al., Figure 35, discloses a waveguide, which may be embodied as 
one or more waveguide arrays (col. 26, lines 6-9), formed in the motherboard (320a). 

As to claim 12, Yoshimura et al., Figure 35, discloses receiving input optical signals with the 
photodetector package (328) from the waveguide array (324a) and generating input electrical signals, 
which are then transmitted to IC chip (352). 

Claims 16-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yoshimura et al. in 
view of Tarui. As to claim 16, Yoshimura et al., Figure 35, discloses an apparatus comprising: a 
motherboard (320a), a substrate (320b) having contact receiving members, akin to (332) of Figure 33 
(col. 36, line 8), a first IC chip (352), a light-emitting device (326), which may be a diode (col. 2, line 25), 
and a photodetector package (328), each electrically coupled to the contact-receiving members. 
Yoshimura et al. does not disclose expressly a capacitive DC shunt coupling motherboard to substrate. 
Tarui, Figure 5, discloses DC shunt capacitors (2a, 2b, 8a, 8b, 10a and 10b) formed in a high frequency 
switch. At the time of invention, it would have been obvious to a person of ordinary skill in the art to use 
DC shunt capacitors to couple motherboard to substrate. The motivation for doing so would have been to 
isolate the motherboard from the substrate, consistent with applicants background information disclosing 
the need for decoupling capacitors in order to increase the noise immunity of high-power circuits, such as 
CPU's. Therefore, it would have been obvious to combine Tarui with Yoshimura et al. to obtain the 
invention as specified in claim 16. 

As to claim 17, Yoshimura et al., Figure 35, discloses means for aligning, by the placement of 
contact-receiving members, the light emitting package (326) and photodetector package (328) to the 
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waveguide (324a), which may be embodied as a waveguide array (col. 26, lines 6-9), formed in the 
motherboard. 

As to claim 18, Yoshimura et al., Figure 35, discloses means for receiving with the photodetector 
package (328) input optical signals and generating input electrical signals, means for processing the input 
electrical signals with the first IC ship (352) and generating output electrical signals, and means for 
receiving the electrical signals with the light-emitting package (326) (via (330) and (351)) and generating 
output optical signals and outputting the output optical signals. 

As to claim 19, Yoshimura et al., col. 38, lines 12-20, discloses an array of light-emitting devices 
which may be coupled to amplifier-integrated photodetectors. 

As to claim 20, Yoshimura et al., col. 38, lines 12-20, discloses the light-emitting array embodied 
as an array of VCSEL's. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Scott R. Wilson whose telephone number is 703-308-6557. The examiner can normally be 
reached on M-F 8:30 - 4:30 Eastern. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Nathan Flynn can be reached on 703-308-6601 . The fax phone numbers for the organization where this 
application or proceeding is assigned are 703-308-7722 for regular communications and 703-308-7724 
for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding should be 
directed to the receptionist whose t^^i^j^ ^ ntS^ll^ is al Iji3i 308 - 1782 ' 
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